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exposure is 2 fibers per cc of air based on a count of fibers longer 
than 5 micrometers. A pennissible ceiling concentration of 10 fibers 
per cc also is in effect. These levels also represent the permissible 
concentrations recommended by NIOSH in its 1972 criteria for a recommended 
standard for occupational exposure to asbestos. ThI Limit 
Value adopted by the American Conference of (ACGIH) 

I\ 
for an 8 hour time weighted average exposure is 5 fibers per cc. It also 
should be noted that the Occupational Safety and Health Administration on 
September 30, 1975 issued a proposed standard for asbestos which, among 
other things, would lower the permissible 8 hour time weighted average 
occupational exposure to 0.5 fibers per cc and reduce the permissible 
ceiling exposure to 5 fibers per cc for any period not exceeding 15 minutes. 

Inhalation of lead fume may result in lead poisoning. Signs and symptoms 
may include abdominal pain with tenderness, constipation, headache, weak­
ness, muscular aches and cramps, loss of appetite, nausea, vomiting, weight 
loss, anemia with pallor and lead lines. At the present time, the U.S .D.O.L. 
Occupational Safety and Health Administration (OSHA) standard for an 8 hour 
time weighted average exposure to lead is 0.2 mg/cu.m. of air. However, 
in October 1975, OSHA issued a proposal to reduce this value to 0.1 mg/cu.m. 
The 1975 threshold limit value specified by ACGIH and the permissible con­
centration recommended by NIOSH in its 1972 criteria document are 0.15 
mg/cu.m. for an 8 hour time weighted average exposure. 

Nuisance Th.1st 

Inhalation of excessive amounts cause no adverse effects in the lwig. 
Elevated concentrations reduce visibility and may result in unpleasant 
deposits in the eyes and nose plus injury to the mucous membranes through 
mechanical action. The OSHA standard for an 8 hour time weighted average 
exposure to nuisance dusts is 15 mg/cu.m. while the current ACGIH 
threshold limit value is 10 mg/cu.m. for total particulate. 

Carbon Monoxide 

The signs and symptoms of acute carbon monoxide poisoning may include 
headache, nausea, vomiting, dizziness, drowsiness and collapse. Carbon 
monoxide exerts its harmful effect by reducing the oxygen-carrying capacity 
of the blood through the formation of carboxyhemoglobin. The intensity 
of the symptoms is related to the carboxyhemoglobin levels achieved. 
Deleterious alterations to the heart muscle may be initiated or enhanced 
in individuals with coronary heart disease who are exposed to carbon 
monoxide concentrations sufficient to produce a carboxyhemoglobin level 
greater than 5%. The role of cigarette smoking also must be considered 
since cigarette smoking causes increased exposure to carbon monoxide and 
there is an undeniable relationship between chronic cigarette smoking 
and increased risk of coronary heart disease. Important evidence also 
exists which indicates that subtle aberrations may occur in the central 
nervous system during exposure to low levels of carbon monoxide. Upon 
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weighing all these factors, NIOSH in its 1972 criteria document reconnnended 
an 8 hour time weighted average exposure of 35 ppm and a ceiling limit 
of 200 ppm. The recommended time weighted average standard of 35 ppm 
is based on the concentration of carbon monoxide sufficient to produce 
a carboxyhemoglobin level not exceeding 5%. The ceiling concentration of 
200 ppm represents an excursion above the 35 ppm level which is not 
expected to significantly alter the employees' carboxyhemoglobin level. 

This recommended standard does not consider the smoking habits of workers 
since the level of carboxyhemoglobin in chronic cigarette smokers has 
generally been found to be in the 4 to 5 percent range before exposure 
to carbon monoxide. 

The current permissible OSHA limit for an 8 hour time weighted average 
exposure to carbon monoxide is 50 ppm. This value also is recommended 
by the ACGIH as it? 1975 threshold limit value. 

D. Evaluation Results and Discussion 

The concentrations of asbestos, lead and nuisance dust found in the work­
room air were well below the existing and any proposed standards. The 
bulk sample of insulation taken from an exposed beam revealed an asbestos 
content of 10 to 15% (Table I and II). 

In view of the highly toxic nature of asbestos, it is our opinion that 
existing conditions represent a potential hazard to the workers' health 
despite the low concentrations which were measured. More extensive flaking 
of asbestos will undoubtedly occur in the future, resulting in larger 
quantities falling to the floor and being dispersed into the workroom air. 
Preventive measures therefore appear to be indicated . 

No further action is deaned necessary with respect to the lead and nuisance 
dust exposures. 

Detector tube (Draeger) measurements for carbon monoxide were made during 
the day in the workers' breathing zones and throughout both garage levels. 
The levels found ranged from 5 to 90 ppm. On the basis of these results 
and a time study of garage activities, it was estimated that the garage 
workers' time weighted average exposure to carbon monoxide was 35 ppm. The 
highest concentrations were found between 9 and 11 AM at the check-in area. 
It is during these hours that the largest number of cars enter the garage 
and reach the check-in area simultaneously with their engines running (Table III) . 

Velocity measurements at the exhaust grilles and fan room air intake openings 
indicated a total exhaust air volume of approximately 45,000 cfm. 'nle 
positions of the make-up air inlets and exhaust grilles are such that the 
air does not uniformly sweep across the entire garage area. Also the exhaust 
grilles were covered with a fairly heavy layer of dust and dirt . 

\ 
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The results of the employee medical interviews revealed that 3 of the 
8 employees interviewed complained of headaches. Only one of these 
three workers is a cigarette smoker. 

The worker's exposure to carbon monoxide represents a borderline 
situation. Although below the current OSHA exposure limit, the concen­
trations found are at the level recommended by NIOSH for an 8 hour 
time weighted average exposure. It should be noted that on the day of 
the carbon monoxide measurements garage traffic was about 3Cf!. less than 
normal. Higher average levels of this gas could therefore be expected 
in the garage during days of greater activity. The complaints of head­
aches made by some employees tends to indicate the existence of such 
conditions. The capacity of the exhaust system is not considered to be 
entirely adequate for maintaining the carbon monoxide concentrations at 
satisfactory levels at all times. The ventilation rate recommended by 
the ACGIH to control carbon monoxide concentra tions to an average 
level of 50 ppm is about 500 cfm for each car that the garage can hold. 
On this basis a total exhaust volume of about 170,000 cfm would be re­
quired. However, the existing garage exhaus t system was apparently 
designed on the basis of 1 cfm per sq. ft. of floor area (about 50,000 
cfm - N.Y. City requirement). Furthermore, there was little air flow 
at the check-in area, the location of maximum carbon monoxide concentra­
tions. The dirt accumulations on the exhaust grilles also tended to 
reduce the operating capacity of the system. 

V. Recormnendations 

1. Consideration should be given to properly sealing or removing the 
insulation material from the ceilings and beams to prevent a potential 
hazard to the health of the workers from exposure to asbestos. 

2. In order to prevent the concentrations of carbon monoxide from ex-
ceeding permissilie levels, efforts should be made to increase the capacity 
of the exhaust system. Some improvement may be obtained by increasing 
the fan speed and motor horsepower and by cleaning the grilles and ducts 
(if necessary) and maintaining them in a clean condition. However, to 
insure satisfactory results under all conditions of garage activity, it is 
likely that an additional ventil~tion system, operated particularly during 
the busy morning hours, will be required for the cellar level check-in 
area. 
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Table I 

Airborne Concentrations of Asbestos 

Description 

Personal Sample 
on attendant Ill 

Personal Sample 
on attendant 112 

Personal Sample on 
attendant fl 3 

Personal Sample on 
attendant #4 

General Air - Office 

919 'lllird Garage Company 
New York, New York 

May 25, 1976 

8:01-9:45 
9 : 46-12 : 21 

13: 34-16 : 50 

8:05-9:48 
9:51-10:55 

12:24-15 : 22 

8:14-9:54 
9:55-11 : 57 

12:57-15:25 

9:02-9:56 
9:58-12:52 

14:12-17:48 

8:25-10:00 
10:02-17:13 

Bulk Sample - 10-15% asbestos 

Concentration 
Fibers/cc 

< 0.01 
~0.01 

<0.01 

< 0.01 
-c"0.01 
•0.01 

0.03 
~0.01 

<0.01 

< 0.01 
<0.01 

0.06 

<0.01 
<0.01 



Table II 

Airborne Concentrations of Nuisance Dust and Lead 

Description 

General Air - Cellar 
Check-in Station 

General Air - Cellar 
Cashier Booth 

General Air - Subcellar 

General Air - Office 

919 lbird Garage Company 
New York, New York 

May 25, 1976 

Time 

8:20-12:28 
8:23-12:26 

12 : 32-17:38 
12 : 31-17:38 

8:10-17:07 
8:09-17:07 

8: 27-17:13 

Concentration 
Nuisance Dust 

.05 

.09 

.09 

.13 

- rng/cu.rn. 
Lead 

.011 

.002 

016 
t.=. ... _ 



Table III 

Airborne Concentrations of Carbon Monoxide 
919 'lllird Garage Company 

Time Period 

7:00 - 8:00 

8 : 00 - 9:00 

9: 00 - 10:00 

10:00 - 11:00 

11:00 - 11:30 

11:30 - 14:00 

14: 00 - 15:00 

15:00 - 16:00 

16 : 00 - 17:00 

17:00 - 18:00 

New York, New York 

August 5, 1976 
Worker Exposure -

Average Concentration-ppm 

10 

40 

90 

70 

20 

10 

20 

20 

30 

30 


